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[Claim 1] Below-mentioned Formula ( 1) 

- (1) 



[£$B2] TIES (2) 

CF, CF 3 CH» 

i I I 

F -<C¥Z? 2 0hr CF - C - CH 3 »• (2> 

I 

OH 



Hexailuoropropene oxide oligo ether derivative which possesse 
s terminal isopropenyl group which is shown with (However, n 
in Formula is integer of 1 to 4. ). 

[Claim 2] Below-mentioned Formula (2) 



(However, n in Formula shows integer of 1 to 4. ) 

Dehydration doing hexafliwropropene oxide oligo ether den vat 
ive which possesses teminaJ dirrethyl carbinol group which is 
shown trmBnufecturingn^thod of rfixafluoropropene oxide 
oligo ether derivative which possesses terminal isopropenyl 
group which designates that youobtain derivative which is 
shown with Formula (1) which it states in theClairn 1 as feature. 
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[Description of the Invention] 

( Industrial Area of Application ) 

As for this invention, below-mentioned Formula ( 1 ) 



(1) 



. *fc, TIB^C6) 



CF 3 CF 3 CH 3 (CH 3 )x 

I II I 

P-(CFCF 2 0hrCF -CH-CH 2 -Si -C & 3 . 3 



It regards novel hexafluoropropene oxide (HFPO) oligo ether d 
erivative and its manufacturing method which possess end yi 
propenyl group which isshown with (However, n in Formula is 
integer of 1 to 4. ). said compound in order heat resistance of 
horropolyrrer of these ironomer, to irrprovethe chemical 
stability , nonsticking , water and oil repellency and melt 
forming property etc, as copolymer component of 
thqpolymerizable monomar like tetrafluoroethylene and 
vinylidene fluoride, is effective. In addition, below-mentioned 
Formula (6) 



(6) 



*a*»i: fefcttsasa, *i^4t a c t #a**i 



> zf aske^ $ v u * aaic#4 r & s s i -oh^© -> 



(However, as for n in Formula as for 1 to 4 and xit is a integer 
ofOtol ) 

So it is shown, is superior in heat resistance and lowtenperatu 
re property, it is useful as synthetic intermediate of novel 
fluorine containing organosilicon compound which possesses 
characteristic where surface energy ofthe antifouling property is 
low with water and oil repellency. 

( Prior Art and Problems That Invention Seeks to Solve ) 

From past, homopolymer of tetrafli»roethylene and vinyiiden 
e fluoride that from characteristic which issuperior is widely used 
by various application, In addition in order furthermore to grant 
other characteristic, also thecopolymer which is copolymerized 
with various copolymer component has discovered fieldwidely, 
but furthermore these polytetrafliioroethylene , heat resistance 
of poly vinylidene fluoride, the chemical stability , nonsticking 
and water and oil repellency , furthermore characteristic such as 
therrelt molding is raised, or it is desired that it grants. 

In addition, silica treatment agsnt of ^Si-OH group which exis 
ts in silica surface which isa)irbined in organic resin , silicone 
oil compound and silicone rubber etc, resist or other adhesion 
improver in reproduction step of various semiconductor 
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CPs CF a CH 3 

I I I 

F -<CFCF z 0hr CF - C - CH 3 •» 12) 

I 

OH 



device, As surface treatment agent in order to grant water and 
oil repellency and antifouling property to optical lens ,the 
eyeglass lens and glass tool or other glass surface useful fluorine 
contairdng or^nosilicon compound , Or low temperature 
property and with good, novel crganopolysiloxane which 
possesses charactensticsuch as heat resistance , water and oil 
repellency and antifouling property are dernanded 

( Means to Solve the Problems and Working) 

As for this inventor, in order to answer to above-rnentioned de 
mand, as forthe result of doing diligent investigation, after 
synthesizing HFPO oligomer by blowingthe hexafluorcpropene 
oxide (HFPO) with metal fluoride - aprotic solvent system, 
methanol reacting, nVtherrnore Gngnard reagsnt CH3 Mg X 
byreacting, below-mentioned Formula (2) 



£ ft & %m v > )\, * JU tV -}V& £ W-T & 
CP* CM j 

I I t 

¥-<CFC? 2 Qhr CF - C = CHz - 0) 



Novel HFPO oligo ether derivative which possesses terminal di 
methyl carbinol group which is shown is acquirecUurtherrrore 
dehydration this by doing, below-rrentioned Formula ( 1 ) 



you discover feet that novel HFPO oligo ether derivative which 
possesses terminal isopropenyi groupwhich is shown is acquired. 



(CH 3 )k 
I 

H-SiC & 



And, this novel compound ( 1) in order heat resistance ofhomo 
polymer of these mDnorrer, toimprove chemical stability, 
nonsticking , water and oil repellency and melt forming 
property etc, as thecopolymer component of 
tetrafluOToethylene and vinylidene fluoride, knew that it is 
useful. 

Furthermore, to compound of this Formula (1) 



T*^$ft£C/5>££JE£-fcr5z£:f::<J:y , TE-*kSG<6) 



Sosilane which is shown by reacting, bclovvHrjentioned general f 
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CP 3 CF 3 CF 3 CF 3 

1 I CH3OH I I 
F-(CFCFz0hr-CFC0F *F HCFCFzOhr CFCOiCHs 



<3)*;u tV -Mt carbinoiization 
CPs CF3 

I - I CHjMgX 

F-<CFCP20hrCFC0 z CH 3 



(C 2 H 5 )zO 
CF 3 CF 3 CH 3 

1 1 1 

P-<CPCF,0)-irCF-C-CH s 
I 

(2) OH 

®K* .circle-4. dehydration 

CFa CF j CHj 

I I I C-H z S0 4 

F-ttFCFiOhrCF-C-CHs 



I (-H,0) 
OH 



CFa CFa CH» 

I II 
F-{CPCF20>-»-CF-C = CHz 

(1) 

VZ& a 9l*.lt % (5)a©HFP0S7^4b*'J^A(KF), 7*; 
ft -b v ^ A CCsF) ^<Z)£j£ 7 ^ it % - 7 ^ P =f << v 5 V ils * 
> h & I ;: f£&T $ * Z C C t f Z «fc y , (4) S^HFPO^ 'J =f 

J** f^^A, f h7tKD77>(THF), 
v>^M,*;Uk7^ K(DMF), 7-teh=.b*))H3i£%mm 
?&Zht<V$% 0 ^^.(S^^ft-trv^ACCsF) ■ f 

h^^-fA&lCifclxT, 3fi#flt>l!l£j&<S*i:fc*&jfcft 
ttfi, HFPO/CsFM JUtt 10 3, CsF/H^O^E^itZ 83, H 
FP0©tt|&ag1.57g/nin % fiflH&S-S-Ot, ££&H2 
1 C©fi*ft(*0)i#. J(X$tt9 49fi, 

U=f7-# : ftTli2g#;3 4%, 3g^5 2%, 4 
2%gg7?&3„ C*,60*Urf-7-H:7?ftttl» 



First, adopting known method, to do it is possible ohgpnxrizati 
onofthe.circle-1.. HFPO of for example Formula (5) in 
potassium fluoride (KF) and cesium fluoride (CsF) or other 
metal fluoride - aprotic solvent system is blown under thelow 
temperature and HFPO oligomer acid fluoride of Formula (4) 
can be acquired due to especiallydensely. In this case, for 
example digjyme , tetraglyrre, tetrahydrofuran (THF), 
dimethyl formarride (DMF) and acetonitrile etc can be used as 
aprotic solvent (aprotic polar solvent). Furthermore , when 
reaction condition where ratio of trinrebeconrEsthenmimim 
in for example cesium fluoride (CsF) * tetraglyrre system, mole 
ratio 103 of HFPO /CsF, mole ratio 283 of theCsF/ H2O, 
supply rate 1.57 gnin of HFPO, is reaction temperature - 5 
toO°C and reaction time 21 6 hours extent, being 
thisreaction condition, as for yield 94 % , as for oligarro- 
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< Ii2. 1-2. Sf&^UgflD/*;^'; -t-^Hl^if/l/i 
JE*-&*Ci36<T?$S B £JEifig*<2 0~3 0 < lCT7fc\ C<3D 



$ i£T t (2) it CD 3 □ — ;U£f# -5 d £ #7? # & 0 



Tk&i&vit C2) ^co 3 my ;u a - u x 9 s 3 ~ 

2 0fS^;U % ff*L<tt4~7fS*JI,£flH\ jfig100~20 

o°c, #*L<tti 30-1 6oicT?ai»iHfia*-i*sft#7f 



distribution which is formed itis a dimer 34 % , a trirrer 52 % 
and a tetramer 12 %. These oligomer acid fluoride boiling 
point difference is a 50 °C extent, can separate easily by 
distillationdoing. 

As for esterification reaction of .circle-2. reaction corrpletes in 
stantaneously theoligomsr acid fluoride which is separated under 
cooling by dripping in methanol of theexcess. You pour 
refining * separation to water of large excess and theseparating 
do, distillation after neutralizing and water wash do and you 
arepossible to do. 

Furthermore, after oh'gornerizanon of HFPO, you pour this olig 
oner to thealcohol of excess, esterification do, after treating in 
same way, youare possible also to separate into each oligomer 
of ester of theFormula (3) by distillation doing. 

Carbinolization of .circle-3. beirigsornething which does Grigna 
rd reagent byreacting, can acquire novel tertiary alcohol of 
Formula (2) with this. 

In this case, until ester of Formula (3) is melted in ethyl ether s 
olution etc,this solution in liquid which n^nufactures methyl 
Grignard reagent of 2 to 3 times andthe preferably 2. 1 to 2. 5 
times molar amount in ethyl ether vis-a-vis ester of Formula (3), 
is drippedwith reaction temperature 0 to 35 °C and 
preferably 20 to 30 °Q ester of starting material disappears, 
itcan react, reaction temperature with 20 to 30 °C, as for this 
reaction completes under thel hour. 

Furthermore, methyl Grignard reagent reacting directly in acid fl 
uoride of Formula (4), itcan acquire tertiary alcohol of Formula 
(2). 

Dehydration of .circIe-4., being something which tertiary alcoh 
ol of Formula (2)the dehydration is done, synthesizes target 
compound of this invention of Formila ( l)with this, but with 
this dehydration reaction several hours it is possible with 
terrperarurel00to200°Cand preferably 130 to 160 °C 
nBla^useof95%sdfuricadd3to20tiriKmDle and 
preferably 4 to 7 times mole vis-a-vis thetertiary alcohol of 
Formula (2), to do with condition which reacts. 

Here, until recently, belcw-nxntioned reaction scheme is known 



<3> 
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CPa CP 3 
I I 
P-(CPCF20hrCPC0rCH 3 



CHjMgX 
i - PrMgx 



EtzO 



.circle-3.' carbinoliaation 



CPs CPs 
I I 
P-(CPCF*0hr CFCHCH* 



(b) 



OB 



CP 3 CP 3 
I I 
F^CPCFtOhrCP-CHCH, 
I 

OH 



Pz0 5 



(-H2O) 



.circle-4.' dehydration 



CPs CF 3 
I I 
F-(CFCPzOhrCFCH-CHz 

(a) 



0 0-4 0 0t(Dl;a^SitS B C0)J:?(e, JtlH(a) 



C*U=» L , *JS9!"Ctt (3) iC(DiAf^i> £> (2) stCD 3 &7 
;u a - 5 C £ *< V £ 6 C tL&&X<D _t& L (b) 

a c <t A<7? £ , (b) ® 2 &7 ;u □ Ii£ t - 



In this case, with carbinolization reaction of .circle-3/, it needs 
mxedGrignard reagent of methyl and isopropyi and isopropyl 
Grignard reagent which qjeratesfurtherrnore as reductant 1. 5 
times or more of theoretical amount it is necessary and 
inaddition, in order selectively to synthesize target product, 
reaction temperature thefully it must control, also reaction time 
on that requires lengthy abovethe whole day and rrigftt. 
Furthermore, with dehydration reaction of .circle-4.', 
dehydration from alcohol ofthe (b) being difficult, high 
tenperatureof phosphorus pentoxide and 300 to 400 °C 
isneeded This way, description above (a), many 
disadvantageous on industrial rraraifecturing wasa oligo ether of 
(b), caused rranufecturing cost M^l 

In this confronting, With this invention tertiary alcohol of Far 
mula (2) can be acquired from esterof Formula (3), but, This 
conventional description above it compares with case where 
thesecondary alcohol of (b) which is done is produced when, As 
for tertiary alcohol which relates to this invention isopropyl 
Grignard reagent rjdngminecessary, In addition, As for control 
of reaction terrperature it to be a severe, , It is possible to do 
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CFp CF 3 CHs 

I I ! 

F-<CPCF*OhrCF-C~CH 3 
I 

OH 



with roomtenperature, with this invention reaction 
conpleteswith I hour extent with secondary alcohol production 
of (b) vis-a-vis because alsothe reaction time needs above whole 
day and night, because furtharnore, selectivity thetertiary 
alcohol is acquired well, separation and purification is easy, 
therefore, on industrial rranufecturingbeable to produce very 
profitably, is something which can assure the cost reduction. 

Fiirthermore, as for tertiary alcohol of Formula (2) below-rnent 
ioned dehydration reaction 



C-HiS0« 
(-B.0) 



CF 3 CF 3 CH 3 

I I i 

F-(CFCP*0hr CF-C = CH 3 

(1) 



tf* #£<Z) (b) xC(D 2 ®lt il a -ii/e*t &m£\z 3 0 0 
a * - SSHfifcHFPOco* 'J =f x— r jUfiimWW 



(CH 3 )* 

I 

H -SiC £ 3 -x 



Using irexpensive concentrated sulfuric acid with 1 50 °C exten 
t when dehydration it does secondary alcohol of the 
conventional Formula (b) with high temperature of 300 to 400 
°C furthermore vis-a-vis because thephosphorus pentoxide is 
needed, because easily and it is something which it advanceswith 
high yield, be able to produce oligo ether of novel HFPO 
whichpossesses terrrinal isopropenyl group of Formula (1) of 
this invention in industrial advantage, it is a low cost. 

Oligo ether of novel HFPO which possesses terminal isopropen 
yl group of this invemian,ccpolymerizing with 
tetrafluoroethylene and vinylidene fluoride or other 
horropolyrr^zirigmDnonxr, heat resistance ofhornopolymer 
ofthese monomer, maintains chemical stability , nonsticking 
and water and oil repellency , etc canrrake melt molding easy. 

In addition, compound of this Formula (1) 



H7fi2tL*i,-7>k& t KPvyjHbfi*5*i*4ci:l=*y So by hydrosilation reaction doing silane which is shown, below 
, T!S-ft8xt(6) -rrerrioieogeneral foimila (6) 

CF 3 CF 3 CH 3 (CH 3 ), 

I II 1 

F-*CFCF 3 OhrCF-CH-CH 3 -Si-C£ *- x (6) 
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6^1X10"5-5X10-3^^L, 80-15 0 

/ ^ > F» tf •> »; 3 - > =f ALICES 3 *i * -> 'J * gffilz?? 
5 Si — OH 



p^zi^^^-r^ifr^^/^^-y-^^p^n^^^v K 
(OSf^^'Ja'x— r;u»»ffT?fey. £f=*:rLg<*-ei£i\ 



6 g (1.5^nO &tf9£*Lfcx*jux— xJU2 0 0ml£tt 
&rf//£ft. aTD-h^63^b>^iKCH 3 l)230g (1 
.5*JU) ©x^ux-x/U (3 0 0ml) }8;8e£0 o < y 33fE 

*r4ag-ctt4Ria^rtTiaTUfc. 



(Asfornin Fomulaasfor 1 to4andxit isaintegerofOto3. 

Novel fluorine containing organosilicon conpound which is sho 
wn is acquired 

As chlorosilane 1.1 to 1. 5 times mole is used vis-a-vis conpoun 
d of Formula (1) in the autoclave, platinum catalyst 1X10-5 
to 5 X 10-3 mole you use this hydrosilation reaction, 1 to 5 day 
it is ideal withtheSO to 150 °C to react. 

This fluorine containing conpound combines with reactivity of 
chlorosilane, and characteristic of thefluorocarbon exists in 
silica surface which is combined in organic resin , silicone oil 
conpound and silicone rubber etc, 



Silica treatment agent of, resist or other adhesion improver in 
production step of various semiconductor device, As it is used 
effectively as surface treatment agent in order to grant water 
and oil repel lency andthe antisoiling property to optical lens , 
eyeglass lens and glass tool or other glass surface, polysiloxane 
which isacquired from other said conpound low temperature 
property with good, is a characteristic of the heat resistance , 
water and oil repel lency and antisoiling property. 

(Advantages of invention) 

As above explained, novel hexafluoropropene oxide oligo ether 
derivative which possesses terminal isopropenyi group which is 
shownwith Formula (1) of this invention is novel oligo ether 
derivative of low cost which it canproduce in industrial 
advantage, is useful in addition not only possessing thewide 
application with that itself; as synthetic intermediate of novel 
fluorine cx^ntairring organosilicon conpound which is shownwith 
above-mentioned Formula (6). 

Listing Working Example below, you explain this invention co 
ncretely, but the this invention is not sorrethirig which is 
restricted to below-menticiiedWorfcing Example. 

( Working Example 1 ) 

In 4-neck flask which internal volume 3 .script-l. dries magnesiu 
m shaving 36g( 1 .5 mole) and after msertingtheethyl ether 200 
ni which is dried, from dropping funnel reflux is done slow, 
approxirrBteiy 4 hours applying ethyl ether (300 ni) solution 
of methyl iodide (CH3 1)230g( 1 .5 mole) with ratewfrich it 
dripped 
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Xl*yzto7?xx*T4X<<X+tzMi. *»Lfctt. Next^aftainsmedthisflaskiniceba^cooliiig 

^ ori3: nedsystem 

I 1 
CFaCFaCFzOCFCPjOCFCOzCHs 



^$tl5lXfJI/3 02g ($$g9 7%,0. 59^U) ODx 
(soonl) £$$Jg£;g;ft4)a&£ 1 0-2 

«1 otreiesittffLfc. 



i#£8 4-8 5°C/3 2mmHg(Zfc(t-5e^i: LTT13a£ 



CPs CF3 CB3 
1 I t 

CPsCF^CFzOCFCFzOCF-C-Cfla 



While rmintaining terrperature of reaction solution at 10 to 20 
°Q 1 hourapplying ethyl ether (500 ml) solution of ester 
302g(purity 97 % ,0.59 mole) which is shown from dropping 
funnel, itdnpped, fiirtherrnore 1 hour agitated with 
approximately 10 °C 

Reaction solution was poured to cold saturated amroroumchlor 
ide 500 rri next, furthermore solution wasdesignated as acid side 
with 5N - hydrochloric acid It separated organic layer of inside 
bottom layer of reaction solution which dividesinto layer, 
second extracted water layer of top layer with ethyl ether^fter 
adjusting this to organic layer, it washed this organic layer with 
orderof saturated sodium bicarbonate and saturated saline, next 
dried with magnesium sulfate. 

Next, as distillation fraction where it removes solvent, vacuu 
m distil lationdoes reaction product which is acquired, in boiling 
point 84 to 85 °C/32 rrmHg rxlowni^onedforrrula, 



T?^£ft<5 3&7JU3-Jl,24 5g C$&9 7%. Jfc^ 7 9 
96) fcflfc. 

c©3aTA.ii^wzo^rs*»*fftt;6c-iis»*TSfi3S: 







c 


H 


F 




(SO 


25.90 


1.38 


63.31 




(%) 


25.58 


1.41 


83.02 



So tertiary alcohol 245g(purity 97 % , yield 79 %) which is sho 
wn was acquired 

Elemental analysis and GC-MS analysis were done concerning t 
his tertiary alcohol, in addition,the infrared absorption 
spectrum and lH-nrrr spectrum were measured result is 
shown next. 

Elemental analysis : 



* diFiTlfc&*lT©frJWI 



GC-MS :m/e(M*) »M510 



GC-MS :M/e(Mf) molecular weight 510 
Infrared spectrum: 
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&3S3640, 3470cm" 1 \z -OHgf ^ & & tf-? $ ft 
W-NMRX^ : 

six : DMso-d 6 /cci 4 n&m ; THS 

<J(ppm) : 4. 27 Cs, 1H.-0H) 
2. 70(8. 6H.2XCH3) 

7^X3(z, ±SB3&7JUa — ;U1 5 8 g (0.30^) , 9 
5 96SS(0«tt2 00g (1.94^;W &tfl£g.lt$i]<t LT 
t-^jU/W KP*/XTBH0)0.25g*tta^ 1 5 0°C 

fc 0 



-©fcfflJBSSMU ^147-1 4 8°CfCfcr7£g#,h 
LTTI5SC 



CF 3 CF 3 CH 3 
I I I 

CF 3 CF2CF*0CFCF 2 0CF~ C = CH 2 



■C^tlS7^>128g («8 5%) £ftfc 0 







C H 


F 


WMa» 


(*) 


26.85 1.02 


65.63 




(*) 


26.59 1.08 


65.51 


* 


C11F, 


THs&tlTCDff-gfil 





GC-MS : 

m/eOH »*S492.M-19 473 



Peak which in wavenunter 3640 and 3470 cm- 1 derives in -OH 
group wasobserved 

lH-rmr spectrum : 

Solvent : DMSOd6 /CCk internal standard : TMS 

6(ppm):4^7(s,lIiOH) 

270(s,6Bi2XCH3) 

Next, single distillation set was assembled in flask of internal vo 
lume 0.5 jcript-l., t-butyi hydroqinnone (TBHQ)0.25g 
wasinsertedin flask, above-mentioned tertiary alcohol 158g(0. 
30 mole), as sulfuric acid 200g( 1 .94 mole) and 
tiiepolyrrmzation inhibitor of 95 % coiicentratiGn, with 150 
°C 4 hours after agitating, with the same temperature organic 
substance was distilled under vacuum 

It dried organic layer which you distill saturated sodium bicarbon 
ate , after washing nextwith saturated saline, including 
rmgnesium sulfate. 

As distillation fraction which distills this organic layer, in boilin 
g point 147 to 148 °C below-rrentionedforrrula, 



So alkene 128g(yield 85 %) which is shown was acquired 

Elemental analysis and GC-MS analysis were done concerning t 
his alkene, in addition,the infrared absorption spectrum and lH- 
nrrr spectrum were measured Result is shown on description 
below. 

Hemental analysis : 



GC-MS: 

We(Mf) molecular weight 492JV1 - 19 473 
Inhered absorption spectrum: 
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T £3640, 3470cm- 1 <oe-^^m^L, Srfcl=l660cirr'|:: 



>§&:CCI 4 nm«:T«s 

(ppm) : 5.30-5. 70(m,2H. =CH 2 ) 
1.93<s, 3H. CHg) 
1 3 

±IH7^>r>87. 4g (0.178^10 , h 'J 

-/-i«tt«i» (&&m&2.omm%) i.sog o.sox 1 o 

-*EA/) £SfcU 1 1 0 < t-C?6 4^^SJf5^1^fc CGLC7? 
Hitm*Q% % fi%*8 5%) . fi««7«. ttUA(=«E 
«9L-C3IjS1 4 5-1 4 8tfl!)S»44.6g (J5*M07JU* 
» *l^aEE»ffLfctC6. ^8 6-88V 

6%) tffcbtifc. 



CF 3 CF 3 CH 3 
I I I 

CF 3 CP*CF 2 0CFCF 2 OCP - CH - CH 2 - Si C & 3 



7C&##f : 

C H CI F 
fttW (%) 21.05 0.96 16. SS 51.46 
HflM (%) 22.21 0.89 16.52 51.30 
* CiiCIiFi7H.aSifcLT©MM 

GC-MS : m/e 627 (M + ) 
IRX^ : 

C = C \zm & 1 660cm-i(O lim* L fc„ 



Chart is shown in Figure 1. peak of 3640 and 3470 cm- 1 which 
derive from chart ofthe Figure 1 in OH group disappeared, it 
was observed that peakwhich is based on C=C anew in 1660 cm. 
l occurs. 

iH-nrrr spectrum: 

Solvent :CCl4 internal standard : IMS 

5(ppm): 5.30 to 5.70(n%2H,= CHz) 

1.93(s,3H,CH3) 

( Reference Example 1) 

In autoclave, above-mentioned alkene 87.4g(0. 1 78 rrole), trie 
hlorosilane 35.0g(0.25 mole) and n - butanol degeneration 
catalyst (platimimcorrair^ ia 
4 mole) of chloroplatinic acid is nixed. 6 4 hours it reacted 
with 110°C(With GLC conversion ratio 40 % and 
selectivity 85 % ). After reaction tenrination, atmospheric 
distillation doing in beginning, you obtained distillation fraction 
44.6g(alkene of starting material) of boiling point 145 to 148 
°C, when vacuum distillation it does next, compound 40. 
4g(yield 36 %) which is shownwith below-mentioned formula as 
distillation fraction of boiling point 86 to 88 °C /8 nrnHg 
acquired 



Compound which it acquires was offered to elemental analysis a 
nd GC-MS analysis, inaddition, when infrared spectrum and 1H- 
nmr spectrum of this compound were measured,below- 
mentioned result acquired 

Elemental analysis : 



GC-MS:M/e627(Mf) 
IR spectrum: 

Peak of 1660 cm-l which derives in C=C disappeared 
lH-nrrr spectrum: 
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»«;CCI 4 ASMS¥:THS 

6 (ppm) ; 5. 33 Cm. 1 H, CH) , 3. 50 Cm, 2H, CH 2 ) 

2. 70(m,3H, CH3) 

mm® 21 

CF, 
I 

CF 3 CF" 2 CF,0CFC0iCH 3 

TS?^lXfJU04g (0.30^1,) £x^;ux-iFjU 
1 5 0mll=**Lfc»ja$, 8g (0.75^1, 

) , H'tMt^JH 1 5g C0.75^;U) , ifjU-fjH 



&*MzBL&&tiLm&mmL* $£1 33-1 3 s°c 



CF 5 CH 3 

I I 

CF 3 CF 2 CP 2 0CF-C-CH 3 
I 

OH 



Solvent ; CCk internal standard : TMS 
5(ppm); 533(rnlHCH)3.5(Krn2H,CH2) 
2.70(m,3H,CH3) 
( Working Exanple 2) 
Below-mentioned system 



Solution which melts ester 104g(0.30 mole) which is shown in e 
thyi ether 150 ml, itdripped in CH3 Mg I solution which is 
rnanufactured in same way as theWorking Example 1 making 
use of magnesium 18g{0.75 mole), methyl iodide 1 15g(0.75 
mole) and ethyl ether 150 ml after 2 hoursreacting, it treated 
and refined in same way as Working Example 1 with the room 
temperature. 

As distillation fraction which next, distills reaction product wrn 
ch isacquired, in boilingpoint 133 to 135 °C below-mentioned 
formula, 



So tertiary alcohol 84g(yield 81 %) which is shown was acquired 



C H F 

§Wtt* (%) 27.92 2.05 60.72 

(%) 27.51 2.01 60.58 
* &Fi,HT&£LT©frMi 



Elemental analysis and GC-MS analysis were done concerning t 
his tertiary alcohol, in addition,the infrared absorption 
spectrum and lH-nrrr spectrum were nxasured result is 
shown next. 

Elemental analysis : 



GC-MS : m/e(M+) 344 



GC-MS :Me(Mf) 344 
Infrared absorption spectrum : 
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3650, 3450cm-i(=-0HI=tt*f 



iSS£:CCI 4 AfflWt:TNS 
<J(ppm) : 2. 47Cs. 1H.0H) 
1.40(s, 6H,2xCH3> 

50 g (2.42t;U) IC, ±T?fl&nfc3ftriU3-;U8 2 B 

fc. *ive % ig»ft*ss-e»ai, a*, tt«*fT*-3fcfi, 



CF 3 CH, 

I I 

C? 3 CFsCFaOCF-C«CBz 



T*7F$tl& 2 -*=f-)\,- 3 — h 'J t7;M*Q > Til- 4 
-y— 3, 5. 5, 6, 6. 7, 7. 7-** * 7ittDK>f>- 1 7 3 
g CM 9 3%) £#fc 0 





c 


H 


F 




29.47 


1.55 


64.08 


mmm (%) 


29.31 


1.58 


64.00 



* &FiiH s 0iLT<WJM[ 



GC-MS : m/e(M>) 326 

3650, 3450cnpi©e-^^B5feL, »fcl=t660cBrtf= C = 



Peak which in 36^0 ami 3450 cm- 1 derives in-OHwasrreasur 
ed 

lH-nnx spectrum: 

Solvent : OC14 internal standard : IMS 
5(ppm): 2.47(s,lH,OH) 
1.40(s,6Ii2XCH3) 

In sulfuric acid 25Qg(Z42 mole) of 95 % concentration, 5 hours 
it agitated strongly with the 1 1 0 to 120 °C including tertiary 
alcohol 82g(0.24 mole) which is acquired at on next, making 
use ofthe same equipment as Working Example 1. Next, you 
distill with same method, after washing and drying, you distill 
reaction product which is acquired, as distillation fraction in 
boiling point 96 °Cbelow-mentioned formula, 



2 - methyl - 3 - trifluoromethyl - 4 - oxa - 3,5,5,6,6,7,7, 
7-octafluoropentene-l 73@(yield 93%) which is shown was 
acquired. 

Elemental analysis and GC-MS analysis were done in same way 
as Working Example 1 concerning this compound, in addition, 
infrared absorption spectrum and iH-nrrr spectrum 
weremeasured Result is shown on description below. 

Elemental analysis : 



GC-MS:M/e(Mf)326 
Infrared absorption spectrum: 

Chart is shown in Figure 2. peak of3650 and 3450 cm- 1 which 
derive from this chart inthe OH group disappeared, it was 
observed that peak which is basedon OC anew in 1660 cm- 1 
occurs. 

iH-nmr spectrum: 
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*»:CCI 4 fcMS$£:TMS 

8 (ppm) : 5. 30-5. 60 Cm, 2H. =0^) 

1.90(s,3H, CH3) 

-?*y-;u£t3i&& (^£SS2.0S5%) 0.90g C9.2x 
1 O^JU) £;1£U 1 1 OtrC6 4^IKSJEEaE-frfc (G 
LClp|Sfl:*9 2 96. Stt$9 8%> . fi«*7fc. ttGtt* 
E*fflLT&j&9 3~9 8t©H»22.0g OffJBflDT^:/ 
) *^-CJ*ESfflLfcfcC%, 3Sfi6 6~6 7«C/1 



CF 3 CB* 

I I 

CF 3 CF*CF*OCF - CB - CH 2 - SiC £ 3 



5c*»«f : 

C H CI F 
Mtffi* {%) 20.82 1.31 23.04 45.28 
HHHtf (90 20.65 1.33 22.95 45.02 
* CtCUFiiB.0SitLra>W-3S[fl| 



Solvent :CCl4 internal standard : TMS 

5(ppm): 5.30 to 5.60<n%2H- CH2) 

1.90(s3H,CH3) 

( Reference Exarrple 2) 

In autoclave, compound 65g(0.20 mole) which is acquired above, 
trichlorosilane 35g(0^5 mole) and n - butanol degeneration 
catalyst (platinum conceritration 2.0 wt%)0.90g(9.2 X 10-5 
mole) of chlor'oplatinic acid is nixed 6 4 hours it reacted with 
1 10 °C (With GLC conversion ratio 92 % and selectivity 98 
%). After reaction terrrination, beginning atmospheric 
distillation doing you obtained distillation fraction 22.0g 
(alkene of starting mtferial)ofboil^ 
when vacuumdistillation it does next, conpound 47.8g(yield 50 
%) ofbelow-rnentioned formula acquired as distillation fraction 
in boilingpoint 66 to 67 °C/10mrnHg. 



Compound which it acquires was offered to elemental analysis a 
nd GC-MS analysis, inaddition, when infrared spectrum and lH- 
nmr spectrum of this compound were rreasured,below- 
mentioned result acquired. 

Elemental analysis : 



GC-MS : m/e 461 CM*) 

C = C f :: & sfef S 1 660cm-iflT) t a — $ \tm $zttz, 

5 (ppm) ;5.66(m,lH, 
I 



GC-MS: M/e 461(Mf) 
IR spectrum: 

Peak of 1660 cm- 1 which derives in OC disappeared 
lH-nrrr spectrum 

Solvent ;CCl4 internal standard ; TMS 
cXppm); 5.66 (xnlH, 
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).3. 30 Cm. 2H, CH 2 =), 

2. 83 Cm. 3H.CH3) 



),3.80(in2H,CH2=), 
2.83(rn,3H,CH3) 



[Brief Explanation of the Drawings)] Figure 1 to Figure 2 is 
ared absorption spectrum of target corrpound of respective 
Working Example 1 to 2. 
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< Figure 1 > 




^ *l 
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[£2S] 



< Figure 2 > 
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omnia (6) 

CF 3 CF 3 CH 3 (CH 3 )* 

I II I 

F-fCFCF*OhrCF - CH - CH 8 - Si - C £ 3 -x •» (8) 



C<D8r#Mt£tt C6) , 7>U^P * 

/ > Kfi XS v 'J 3 - > zf A$r=ffi£ $ ti 3 v 'J * SMfC# 

£Si -OH 



(As for n in Formula as for 1 to4andxitisaintegerof0to3 
) 

Novel fluorine containing organosilicon compound which is sho 
wn is acquire^ this novel compound (6) combines with 
thereactivity of chloroalane, and characteristic of 
flucrccarbon exists in silica surfecewhic^isaarri^iedm organic 
resin, silicone oil compound and silicone rubber etc, 



C C T», ±!B(1)^T^ £ft&HFP0;f =Tx— r 



CW-ud 1 ?— ft 



HF(H:I,Ca9) 
CF 3 CF-CF» 

0 

(5)(HFP0) 



CF 3 

I 



Silica treatment agent of basis, In production step of various se 
rriconductor device, resist or other adhesion improver , optical 
lens, eyeglass lens , It is used effectively as surface treatment 
agent in order to grant water and oil repellency andthe 
antisoiling property to glass tool or other glass surface as, 
polysiloxane which is acquired from other said compound with 
good, being thecharacteristic of heat resistance , water and oil 
repellency and antisoiling property knowledge did also thelow 
temperature property, therefore compound of above- 
mentioned Formula (1), knowledge didthat it is effective as 
synthetic intermediate of compound of Formula (6) forrringthe 
this invention reached point of. 

Therefore, this invention offers novel hexafluoropropene oxid 
e oil go ether derivative and its rrenufacturing method which 
possess thetermnal isopropenyl group which is shown with 
above-mentioned General Formula (1). 

Here, synthesis scheme of HFPO oligo ether derivative which is 
shown with above-n^icredForrrula (1) is below-mentioned 
sort 

.circle- 1. oligomerization 

CF 3 

1 



>F-(CFCF 3 0hr CFCOF 
(4) 
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